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ABSTRACT : 

PROBLEM TO BE SOLVED: To stably form an internally 
grooved tube without 

affecting the groove shape even when the surface of a 
groove plug is worn. 

SOLUTION: A tube stock 8 to be fed from a tube feed side 
is reduced by a 

floating plug and a holding die 1 while the holding die 1 
is gradually moved in 

the axial direction of the tube. A roll-pressing ball 5 
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arranged outside the 

tube is rotated. A grooved plug 3 is turned by the groove 
in the 

circumferential surface of the grooved plug 2 by drawing 
out the tube. The 

tube stock 8 is further reduced by pressing the reduced 
stock tube 8 against 

the groove plug 3 by the roll-pressing ball 5, and a spiral 
fin 6 to be matched 

with the groove of the grooved plug 3 is transferred on the 
inner surface of 

the tube. In addition, the stock tube 8 on the inner 
surface of which the fin 

6 is formed is reduced by a finish die 7 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processing approach of inside fluting tubing which can form the fin of 
uniform height in a tubing inside covering the tubing overall length of long tubing which amounts to thousands of m especially 
about the processing approach of inside fluting tubing used for air cooled heat exchangers, such as home use and a business-use 
air-conditioner. 
[0002] 

[Description of the Prior Art] Inside fluting tubing which formed the spiral slot in the tubing inside and raised heat transfer 
effectiveness is used for the condenser of an air cooled heat exchanger. Drawing 2 is the sectional view of the direction of a tube 
axis showing the processing equipment of the conventional inside fluting tubing (JP,63 -309321, A). The floating plug 12 is 
inserted in the interior of an element tube 1 8 in the processing approach of the conventional inside fluting tubing. This floating 
plug 1 2 has an outer diameter a little smaller than the bore of an element tube 1 8 by the side of tubing supply, and the outer 
diameter by the side of tubing drawing is an approximate circle frustum form smaller than the thing by the side of tubing supply. 
In the external surface of the element tube 1 8 of this floating plug 12 and the location to adjust, the maintenance dice 1 1 which 
carries out diameter reduction processing of the element tube 18 with a floating plug 12 is arranged. Moreover, the fluting plug 13 
of an approximate circle pilaster is connected with the floating plug 12 through the connecting shaft 14. The slot of the 
configuration which should be formed in the inner skin of an element tube 18 is processed into the peripheral surface of this 
fluting plug 1 3 . Furthermore, this fluting plug 1 3 can rotate a connecting shaft 1 4 free as a shaft. And two or more compaction 
balls 1 5 are arranged in the external surface of the element tube 1 8 of the location adjusted to this fluting plug 1 3 by the tubing 
circumferencial direction pivotable focusing on the tube axis. Moreover, the finishing dice 17 which carries out pipe shrinking 
processing is formed in the predetermined dimension in contact with the element tube 1 8 at the direction downstream of tubing 
drawing of the compaction ball 1 5 in the outer diameter of the element tube 3 which had the fin formed in an inside. 
[0003] Thus, the conventional processing approach using the processing equipment of constituted inside fluting tubing is as 
follows. Before processing initiation, the floating plug 1 2 is held by the means more mechanical to a tubing supply side than the 
maintenance dice 1 1 , or magnetic. And supply of an element tube 1 8 is started from this condition, maintenance of a floating plug 

1 2 is opened wide after that, and a floating plug 1 2 moves with migration of an element tube 1 8 to the maintenance dice 1 1 and 
the location to adjust. And pipe shrinking processing of the element tube 18 is carried out with a floating plug 12 and the 
maintenance dice 11. Next, it is pressed by the fluting plug 13 arranged inside the element tube 18 in response to the rolling force 
by this compaction ball 1 5 while pipe shrinking of this element tube 1 8 by which pipe shrinking processing was carried out is 
carried out with the compaction ball 15. This fluting plug 1 3 is connected with the floating plug 1 2 through the connecting shaft 
14, and since the floating plug 12 is standing it still in the location adjusted with the maintenance dice 1 1 according to the 
fnctional force by drawing of an element tube 18, and the reaction from the maintenance dice 1 1, the fluting plug 13 has also 
stopped at the compaction ball 15 and the location where it has consistency. Therefore, if the compaction ball 15 is ****(ed) to 
the peripheral face of an element tube 18 and a rotation drive is carried out at a circumferencial direction, a fin 16 will be formed 
in the inner skin of an element tube 18 of a having-two-incomes operation with the fluting plug 13. At this time, the fluting plug 

1 3 is rotated by the slot minced by the peripheral surface of the fluting plug 1 3 by drawing out tubing. Furthermore, pipe 
shrinking processing of the element tube 1 8 which had the fin 16 formed in this inside is carried out with the finishing dice 17, 
and inside fluting tubing which has a desired outer diameter is manufactured. 

[0004] According to this conventional technique, the fluting plug 1 3 can be easily moved to a tubing drawing side, and fracture of 
tubing at the time of processing initiation can be prevented. Moreover, a means to move the fluting plug 13 easily and to prevent 
fracture of tubing like this conventional technique is proposed (JP,63-309322,A). In this conventional technique, a means to hold 
a direct fluting plug magnetically with an electromagnet is established, and the fluting plug is moved by turning this electromagnet 
on and off. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when inside fluting tubing is processed with these conventional techniques 
and the die length of the element tube processed is as long as thousands of meters, even if it uses superhard material as a fluting 
plug, the front face of a fluting plug will be worn out. This is remarkable in an especially high fin configuration. For this reason, 
when rolling is performed continuously, there is a trouble that fault, like fin height becomes low one by one for example, occurs. 
[0006] It aims at offering the processing approach of inside fluting tubing which can fabricate by making this invention in view of 
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this trouble, and stabilizing it, without doing effect in the shape of a quirk even if wear arises on a fluting plug front face. 
[0007] 

[Means for Solving the Problem] While the processing approach of inside fluting tubing concerning this invention carries out 
sequential diameter reduction processing of the element tube with a maintenance dice and two or more compaction balls The 
fluting plug relatively connected with a floating plug and this floating plug pivotable through the connecting shaft in said element 
tube is arranged. Make said floating plug engage with said maintenance dice, and said fluting plug is located in said compaction 
ball arrangement location. In the processing approach of inside fluting tubing which imprints the shape of a quirk of said fluting 
plug to the inside of said element tube by pressing an element tube to said fluting plug with said compaction ball It is 
characterized by moving said maintenance dice in the direction of a tube axis of said element tube continuously or intermittently, 
performing recessing. 

[0008] In this invention, since a fin is processed into the inside of an element tube, moving gradually the maintenance dice 
holding the floating plug connected with the fluting plug, the part which hits the compaction ball of a fluting plug also moves 
gradually. For this reason, the part into which a fluting plug is not worn out is always sent into the pressing-down section of a 
compaction ball, change of the shape of a quirk by wear stops arising, and the excessive abrasion of a fluting plug front face is 
reduced. Furthermore, inside fluting tubing with which the fin of uniform height was formed in the inside is obtained. 
[0009] In addition, it is desirable to move said maintenance dice so that the migration length of said maintenance dice may be set 
to 0. 1 5mm or more per die length of 1km into which said element tube was processed. 

[00 1 0] Wear of a fluting plug front face is reduced more as it is 0. 1 5mm or more per die length of 1 km into which the element 
tube was processed for the migration length of a maintenance dice, and the fluctuation in the longitudinal direction of the fin 
height of inside fluting tubing can be controlled effectively. 
[0011] 

[Embodiment of the Invention] Hereafter, the example of this invention is concretely explained with reference to an attached 
drawing. Drawing 1 is the sectional view of the direction of a tube axis showing the processing equipment of inside fluting tubing 
concerning the example of this invention. The processing equipment of inside fluting tubing used by the approach of this example 
is the same as that of what is shown in drawing 2 , has the physical relationship as conventional processing equipment with same 
floating plug, connecting shaft, fluting plug, maintenance dice, compaction ball, and finishing dice, and is formed. That is, the 
floating plug 2 of an approximate circle frustum form is inserted in the interior of an element tube 8, and the maintenance dice 1 
which carries out diameter reduction processing of the element tube 8 with a floating plug 2 is arranged in the external surface of 
the element tube 8 of this floating plug 2 and the location to adjust. Moreover, the fluting plug 3 with which the slot was 
processed into the peripheral surface of an approximate circle pilaster through the connecting shaft 4 is connected with the 
floating plug 2. Furthermore, this fluting plug 3 can rotate a connecting shaft 4 free as a shaft. And two or more compaction balls 
5 are arranged in the external surface of the element tube 8 of the location adjusted to this fluting plug 3 by the tubing 
circumferencial direction pivotable focusing on the tube axis. Moreover, the finishing dice 7 which carries out pipe shrinking 
processing is formed in the predetermined dimension in contact with tubing by which inside recessing was carried out at the 
tubing drawing side left in predetermined length in the outer diameter of an element tube 8 from the compaction ball 5. 
[001 2] The point that the approach of this example differs from the conventional approach is to move gradually the maintenance 
dice 1 arranged on tubing external surface in the direction of a tube axis, as shown in drawing 1 . In a recessing process, you may 
make it move continuously and this migration may be moved intermittently. 

[001 3] In this example, pipe shrinking processing of the element tube 8 supplied to processing equipment from the tubing supply 
side is carried out with a floating plug 2 and the maintenance dice 1 , moving the maintenance dice 1 to a tubing drawing side 
gradually. And the compaction ball 5 arranged on tubing external surface is rotated. At this time, the fluting plug 3 is rotated by 
the slot minced by the peripheral surface of the fluting plug 3 by drawing out tubing. In this way, while reducing the diameter of 
an element tube 8 further by pressing the element tube 8 by which pipe shrinking processing was carried out to the fluting plug 3 
with the compaction ball 5, the slot of the fluting plug 3 and the spiral fin 6 to adjust are imprinted to a tubing inside. And inside 
fluting tubing is completed by carrying out diameter reduction processing of the element tube 8 which had the fin 6 formed in this 
inside with the finishing dice 7. 

[0014] Thus, in this example, since the element tube 8 is processed moving the maintenance dice 1 to a tubing drawing side 
gradually, the part pressed through an element tube 8 from the compaction ball 5 of the fluting plug 3 also moves gradually. For 
this reason, wearing out the front face of the same part of the fluting plug 3 is reduced. 

[001 5] In addition, as for the migration length of a maintenance dice, it is desirable that it is 0.15mm or more per die length of 
1 km after processing of an element tube. When migration length is less than 0. 1 5mm per km, wear of a fluting plug front face may 
increase and the height of a fin may be changed in the longitudinal direction of an element tube. For this reason, the secondaiy 
elaboration nature resulting from the heat transfer engine performance and dimensional change of inside fluting tubing etc. 
deteriorates. Therefore, as for the migration length of a maintenance dice, it is desirable that it is 0. 1 5mm or more per km after 
processing of an element tube. 

[001 6] Moreover, especially the moving method of a maintenance dice is not limited. It can be made to move by the mechanical 
approach, an electric approach, etc. 

[001 7] Furthermore, as long as the migration direction of a maintenance dice is the direction of a tube axis, any of the upstream 

and the downstream are sufficient as it again. 

[0018] 

[Example] Next, the example of this invention is explained as compared with the example of a comparison from which it 
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separates from the claim. 

[0019] First, the fin was processed into the inside of an element tube at the rate of the example 1 shown in Table 1 thru/or 7, and 
the example 8 of a comparison. At this time, the fin height in early stages of processing was measured at the time of processing 
initiation. 



[0020] 
[Table 1] 





No. 


iHJX&<D;g3 I k m W&l X<D#IMEIft (mm) 






0. 0 5 




2 


0.10 • 




3 


0. 1 5 






0. 5 0 




; :-5':: 


1.0 0 


m 


6 


1.5 0 




7 


2. 0 0 


it 






M 


8 




m 







[002 1] Next, when the die length after processing was set to 5km, processing was ended, and the fin height of the processing last 
stage of inside fluting tubing was measured. And variation with the fin height in early stages of processing was calculated. This 
result is shown in Table 2. 
[0022] 
[Table 2] 
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[0023] Since it is processed in an example 1 thru/or 7, moving a maintenance dice gradually as shown in Table 2, the variation of 
fin height is small. Especially, in an example 3 thru/or 7, since migration length is 0. 1 5mm or more, the effectiveness is large. 
[0024] On the other hand, since it is processed in the example 8 of a comparison, without moving a maintenance dice, the 
variation of fin height is large. 
[0025] 

[Effect of the Invention] Since a slot is processed into the inside of an element tube according to this invention, moving the 
maintenance dice holding the floating plug connected with the fluting plug as explained above, wear of a fluting plug front face 
can be reduced and inside fluting tubing which has a high fin uniformly in a longitudinal direction can be manufactured. 
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